WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
A61M 15/00 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 99/33505 

8 July 1999 (08.07.99) 



(21) International Application Number: PO7EP97/07265 

(22) International Filing Date: 23 December 1997 (23.12.97) 



(71) Applicant (for all designated States except US)i 

EURO-CELT1QUE S.A. [LU/LUJ; 122, boulevard 
de la P6trusse, L-2330 Luxembourg (LU). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): FLEISCHER, Wolfgang 
[DE/DE]; Posener Strasse 6, D-55218 Ingelheim (DE). 

(74) Agents: HILLERINGMANN, Jochen et al.; Postfach 102 241, 
D-50462 Kdln (DE). 



(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE, 
GH, HU, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, 
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, 
UA, UG, US, UZ, VN, YU, ZW, ARIPO patent (GH, GM, 
KE, LS, MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE, 
CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, 
ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: PARTICLE SEPARATOR FOR AN INHALER 




(57) Abstract 

The particle separator (110) for separating large particles of an inhalable active-particle/carrier gas Mow is provided with a housing 
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PARTICLE SEPARATOR FOR AN INHALER 



The invention relates to a particle separator for 
separating a particle fraction of an inhalable par- 
ticle/air flow generated by inspired air, said par- 
ticle separator being provided particularly to be 
mounted on a device for generating inhalable parti- 
cles of an active substance by surface treatment of 
a solidified medicant supply. Further, the invention 
relates to a device for generating an inhalable ac- 
tive-substance particle/air flow generated by in- 
spired air, which device is provided with a particle 
separator of the above type. 

In prophylactic and healing therapies of respiratory 
tract diseases, which can be performed through re- 
sorption via the lung, use is made of inhalation 
devices by which the patient inhales a controlled- 
dosage aeresol, with or without a propellant gas, 
along with inhalable particles. For this purpose, 
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the particles are taken in predetermined quantities 
(dosage) from a supply of a medicant by abrasion/ 
scraping or by a different manner of detaching the 
particles, and then enter a carrier gas flow which 
together with the particles will be inhaled by the 
patient . 

To reduce environmental damage, efforts are made to 
replace the dosage aeresol generators containing a 
propel lant gas by generators which are free of pro- 
pellant gas. Thus, presently, for generating the 
active-substance particles, use is made of powder 
generators provided to have an air flow passing 
therethrough which is generated by the patient when 
inhaling air. This air flow takes along the active- 
substance particles which have been abraded, scraped 
or otherwise detached from a medicant supply, so 
that an air flow containing active -substance parti- 
cles will enter the oral and pharyngeal regions and 
the bronchi of the patient. Such inhalators with 
powder generators are known, for instance, from DE-A 
40 27 390, EP-A 0 407 028 and WO-A 93/24165. 

For obtaining a good therapeutic effect, it is of 
advantage if the coarser particles of the flow of 
active -substance particles/air are retained and the 
patient will thus inhale primarily the smaller par- 
ticles. Besides, depending on the respective compo- 
sition of the active substance of the medicant sup- 
ply, these coarser particles, which are deposited 
primarily in the oral and pharyngeal regions of the 
patient, can lead to uncomfortable side effects so 
that it is advisable also under this aspect to sep- 
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arate these coarser particles before the flow of 
active-substance particles/air reaches the oral and 
pharyngeal regions of the patient. 

A particle separator according to the preamble of 
claims 1 and 14 is known from WO-A-97/41910 . Already 
this particle separator has relatively good separa- 
tion characteristics with regard to the larger par- 
ticle fractions. 

It is an object of the invention to provide an in- 
halator device which has a still further improved 
separation characteristic for coarser particles. 

For solving the above object, the invention proposes 
a particle separator for separating a particle frac- 
tion of an inhalable particle/air flow generated by 
inspired air, said particle separator being provided 
particularly to be mounted on a device for generat- 
ing inhalable active- substance particles by surface 
treatment of a preferably solidified medicant supply 
and further comprising 

a housing having the particle/air flow flowing 
therethrough, said housing comprising an inlet 
and an outlet, and 

a plurality of partition walls arranged between 
said inlet and said outlet behind each other in 
the direction of the particle/air flow, 
each partition wall having at least one opening 
formed therein, 

said openings of adjacent partition walls being 
arranged in a mutually displaced relationship 
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resulting in a curvilinear portion of the flow 
path, and 

the partition walls being inclined at an angle 
of 65° to 85°, particularly 75° to 80°, relative 
to the extension of the housing between the in- 
let and the outlet of the housing. 

According to the invention, the carrier gas flowing 
through the housing of the particle separator is 
subjected to a plurality of deflections which cause 
the larger and heavier particles to be carried out 
of the carrier gas flow because of the large cen- 
trifugal force acting on them (fractionating parti- 
cle separation) . To deflect the carrier gas flow, 
the housing has arranged therein a plurality of par- 
tition walls with respectively at least one opening 
for restricting the cross section of the flow, the 
openings of respectively adjacent successive parti- 
tion walls being displaced relative to each other. 
Particularly, the mutual displacement of the open- 
ings is selected in a manner providing for a helical 
carrier gas flow in the housing between the inlet 
and the outlet. 

Surprisingly, it has been found that the separation 
characteristic can be increased if the partition 
walls are arranged at an inclination, particularly 
at an inclination in opposite directions to each 
other. In such a configuration, the angle of inclin- 
ation is in particular substantially 65° to 85°, 
particularly 75° to 80°, relative to the extension 
of the housing. Thereby, the gas flow is subjected 
to a further deflection in addition to the positive 



WO 99/33505 



PCT/EP97/07265 



5 



deflection already effected by the rotational dis- 
placement of adjacent partition walls. Provided are 
groups of mutually parallel partition walls, with 
the partition walls of each group having a different 
angle of inclination. Preferably, there exist two 
groups of differently inclined partition walls whose 
angles of inclination are inverse to each other. In 
other words, the partition walls of these groups are 
inclined respectively at identical angles but in 
different directions about a plane extending sub- 
stantially transversely to the longitudinal direc- 
tion of the housing. Particularly, adjacent 
successive partition walls are alternately turned or 
inclined to present a zig-zag-like arrangement of 
the partition walls when viewed from the side. 

The particle separator according to the invention 
makes it possible, in a simple constructional man- 
ner, to retain and fractionate those particles of a 
flow of active-substance particles/air generated by 
air inhaled by the patient which are larger than a 
maximum allowable size, so that these particles will 
not enter the oral and pharyngeal regions of the pa- 
tient. Thus, hardly any larger active-substance par- 
ticles will become deposited in the oral and pharyn- 
geal regions of the patient, thus reducing the ex- 
tent of the side effects of the medicant. Instead, 
it is the smaller active -substance particles which 
are transported, by the air inhaled by the patient, 
all the way into the bronchi and lungs where an op- 
timum therapeutic effect is obtained. 
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The particle separator of the invention can be moun- 
ted particularly onto the inhalators according to 
DE-A 40 27 390, EP-A 0 407 028 and WO-A 93/24165; 
the subject matter of these printed publications is 
herewith incorporated by reference into the subject 
matter of the present application. Tests performed 
with the inventive particle separator mounted onto 
the mouthpiece of the inhaltor according to WO-A 
93/24165 have shown that - independent from the air 
flow volume, which as a matter of experience is be- 
tween 300 cm 3 and 1.5 dm 3 , and independent from the 
rate of air flow, which as a matter of experience is 
between 15 and 90 dm 3 per minute - active -substance 
particles from a size of substantially 5.8 /zm are 
separated, whereas the range of particle sizes below 
substantially 5.8 /im, i.e. particles of a size be- 
tween 0.5 and substantially 5.8 /xm, can be inhaled. 

According to an advantageous embodiment of the in- 
vention, it is provided that said openings are 
formed as round holes in the partition walls, with 
the partition walls limiting the holes on all sides. 
The size of the portions of the partition walls bor- 
dering the openings defines the size of the baffle 
faces subjected to the onflow of the flow of active - 
substance particles/air. The displacement of the 
openings respect icvely to the regions of the parti- 
tion walls adjacent the housing makes it possible to 
influence the size of the baffle faces. In a partic- 
ularly advantageous configuration, the openings are 
delimited partially by the inner side of the hous- 
ing, i.e. the openings are formed, as it were, as 
edge recesses of the partition walls. 
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To keep the fractionating of particles substantially 
independent from the tidal volume and the rate of 
air flow, it is of advantage if - as observed over 
the whole flow path - the parameters of the flow, 
i.e. the velocity and/or the cross section of the 
flow as well as the flow volume, are varied, wherein 
this variation and these variations, respectively, 
can be performed regularly and irregularly, respec- 
tively, and/or continuously and discontinuously, re- 
spectively, and/or steadily and unsteadily, respec- 
tively. In this regard, the openings of the parti- 
tion walls have different sizes from one partition 
wall to the next partition wall. Preferably, the 
size of the openings of the partition walls decreas- 
es from the inlet to the outlet of the housing, par- 
ticularly in a uniform manner. Such a change of the 
openings of the partition walls, which towards the 
outlet of the housing become ever smaller, causes 
the flow velocity to increase towards the outlet of 
the housing. The increase of the velocity results in 
an increase of the centrifugal forces acting on the 
particles, so that larger particles are separated in 
any event before the flow of active -substance parti- 
cles/air has left the housing. 

By way of alternative or in addition to the varia- 
tion of the size of the openings, it is provided 
according to another advantageous embodiment of the 
invention that the distance between respectively 
adjacent partition walls is different from one par- 
tition wall to the next one. In this regard, the 
distance of the partition walls is suitably reduced 
from the inlet towards the outlet of the housing, so 
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that the deflections that the flow of active -sub- 
stance particles/air undergoes within the housing of 
the particle separator, become ever smaller towards 
the outlet of the housing. Thereby, it is accom- 
plished to a still higher extent that the larger 
active- substance particles, which have to be sepa- 
rated, are retained by the partition walls of the 
separator and thus do not issue from the outlet of 
the housing . 

The ratio between the largest opening and the small- 
est opening of the partition walls is between 0.5 
and 0.05 and particularly between 0.33 and 0.1. The 
sizes of the openings which are larger than the 
smallest opening and are smaller than the largest 
opening, vary in uniform or nonuniform steps. The 
ratio between the distances of adjacent partition 
walls is preferably between 1 and 1.5, the ratio 
between the largest distance and the smallest dis- 
tance between partition walls ranging from 1 to 10. 

Suitably, the housing of the particle absorber com- 
prises two to seven and particularly three to five 
partition walls, wherein the best results have been 
obtained using a particle absorber with three par- 
tition walls. 

Embodiments of the invention will be explained in 
greater detail hereunder with reference to the draw- 
ings. In the drawings - 

Fig. 1 is a perspective sectional view of an inha- 
lator with powder generator for generating a 
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flow of active -substance particles/air dur- 
ing inhalation of air through the inhalator, 



Fig. 2 is a longitudinal sectional view of a first 



embodiment of a particle -separator attach- 
ment unit for the powder generator of the 
inhalator according to Fig. 1, and 



are sectional views of the housing of the 
particle separator according to Fig. 2, 
showing the partition walls of the separator 
and the size and arrangement of the openings 
in the flow direction, and 



are a longitudinal sectional view and an 
open side view, respectively, of second and 
thirds embodiment of a particle-separator 
attachment unit for the powder generator of 
the inhalator according to Fig . 1 . 



Before starting the description of Fig. 1, it is to 
be noted that this Figure merely serves for the gen- 
eral description and explantion of an inhalator ac- 
cording to the state of the art (WO- A- 97/4 1910) . The 
invention, i.e. the inclined arrangement of the par- 
tition walls arranged at a mutual rotational dis- 
placement, is not shown in Fig. 1. 



Figs 



3 to 8 



Figs 



9 and 10 



WO 99/33505 



PCT/EP97/07265 



10 



As shown in Fig. 1, the inhalator 10 comprises a 
three -part housing 12 consisting of three housing 
portions 14 , 16 and 18 adapted to be mounted to each 
other. In housing portion 14, an automatic release 
device 20 is arranged for the dosed release of ac- 
tive-substance particles of a supply of a medicant . 
The release device 20 comprises a mechanical spring- 
wound motor 22 which can be wound up by hand and is 
arranged to rotate a end-milling cutter 24 . The end- 
milling cutter 24 comprises cutting tools 25 abut- 
ting one end face of an annular solidified supply of 
a medicant 26. This medicant supply 26 is arranged 
in the central housing portion 16 of housing 12 and 
is pressed against the end-milling cutter 24 by a 
pressing spring 28. Mounted on the central housing 
portion 16 is the housing portion 18, forming part 
of a particle separator 30. Within the housing por- 
tion 18 (hereunder briefly referred to as "hous- 
ing") , a plurality - in the instant embodiment, 
three - of partition or baffle walls 32,34,36 are 
arranged, each of them having an opening 38,40,42 
formed therein. The housing 18 of particle separator 
30 is further provided with an inlet 44 and an out- 
let 46 opposite thereto. In that region where the 
partition walls 32-36 are arranged within the hous- 
ing, the housing 18 extends substantially in a cy- 
lindrical shape, whereas, starting from the parti- 
tion wall closest to outlet 46 up to the outlet 46, 
the housing 18 has a conical shape forming a mouth- 
piece 48. 

As evident from Fig. 1, the housing portion 14 con- 
taining the release device 20 is provided with air 
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Inlet openings 50 arranged level with the end- 
milling cutter 24 . Between the air inlet openings 50 
and the air outlet 46 of the particle separator, 
which air outlet 46 is also the air outlet of the 
inhalator 10, an air flow is generated when a pa- 
tient inhales air through the air outlet 46. The air 
flow entering through the air inlet openings 50 
passes through an intermediate space between the 
end-milling cutter 24 and the end face of medicant 
supply 26 from which particles are released by the 
action of the cutting tools 25 of end-milling cutter 
24. From there, the air flow passes axially through 
the annular medicant supply and further through a 
press-on shell 52 which is in abutment on the med- 
icant supply 26 and is pressed towards the end- 
milling cutter 24 by the spring 28 supported on a 
shoulder 54 of the central housing portion 16. The 
housing 18 of particle separator 30 is mounted to 
the central housing portion 16 so that the air leav- 
ing the central housing portion 16 enters the hous- 
ing 18 through the inlet 44 of housing 18. As can be 
seen in Fig. 1, the openings 38, 40 and 42 of the 
partition walls 32,34,36 located behind each other 
in the flow direction 56, are arranged in a mutually 
displaced relationship, i.e. are arranged at posi- 
tions rotated relative to each other about the lon- 
gitudinal axis of housing 18. By this arrangement, 
the flow 46 is subjected to non-uniform deflections 
and thereby is caused to move in a substantially 
helical manner, thus following a curvilinear path. 
The openings 38-42 are reduced in size towards out- 
let 46; in other words, the opening 38 of the parti- 
tion wall 32 of housing 18 closest to inlet 44 is 
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largest, while the partition wall 36 closest to out- 
let 46 comprises the smallest opening 42. Further, 
the distance between adjacent partition walls varies 
towards outlet 46 of housing 18, which is also evi- 
dent from Fig. 1. This means that the distance be- 
tween the partition wall 32 facing towards the inlet 
44 of housing 18 and the central partition wall 34, 
is larger than the distance between the central par- 
tition wall 34 and the partition wall 36 facing to- 
wards the outlet 46. The decrease of the size of the 
openings towards outlet 4 6 results in an increase of 
the flow velocity towards outlet 46. The reduction 
of the distances between adjacent partition walls 
32,34,36 has the effect that the deflections that 
the flow is subjected to become narrower towards 
outlet 46. Both dimensional changes, i.e. the chang- 
es of the sizes of the openings and the changes of 
distances between the partition walls, lead to an 
optimum fractionating of the particles, which during 
rotation of the end-milling cutter 24 are removed 
from the medicant supply 26 and upon simultaneous 
suctional intake of air are taken along by the air 
flow. Notably, the centrifugal forces acting on the 
particles increase towards the outlet 46 of inhala- 
tor 10 because, on the one hand, the flow velocity 
is increased and, on the other hand, the flow is 
subjected to ever narrower deflections. 

Fig. 2 is a perspective view of a first embodiment 
of a particle separator 110. The particle separator 
110 comprises a substantially cylindrical housing 
112 having 

an inlet opening 114 on one end and an 
outlet opening 116 on the other end. In its end por- 



WO 99/33505 



PCT/EP97/07265 



13 

tion 118 formed with the outlet opening 116, housing 
112 is of a conically tapered shape. 

Housing 112 can be mounted with its inlet opening 
114 e.g. onto the central housing portion 16 of in- 
halator 10. Outlet opening 116 of housing 112 is 
adapted to have a mouthpiece connected thereto; al- 
ternatively, the end of housing 112 comprising the 
outlet opening 116 can be formed as a mouthpiece. 

As evident from Fig. 2, housing 112 has arranged 
therein a plurality (in the instant embodiment, six) 
of partition walls 120 to 130. The distance between 
adjacent partition walls decreases from inlet open- 
ing 114 to outlet opening 116. Each of the partition 
walls 120 to 130 is provided with an opening 121 to 
131 formed as an edge recess in partition walls 120 
to 130. The size of the openings 121 to 131 decreas- 
es from inlet opening 114 to outlet opening 116 of 
housing 112 (cf. particularly Figs. 3 to 8) . The 
openings 121 to 131 are arranged at positions rotat- 
ed relative to each other (e.g. by 75° to 110°) 
about the longitudinal axis of particle separator 
30. In this manner, the flow of the carrier gas and 
the particles passing through housing 112 is given a 
helical shape whose windings become narrower towards 
outlet opening 116 and whose flow velocity becomes 
larger towards outlet opening 116. Thereby, the 
heavier and larger particles are fractionated so 
that only the lighter, smaller particles will remain 
in the carrier gas flow, this effect being largely 
independent from the individual air flow rate of the 
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patient which, as a matter of experience, is between 
15 dm 3 and 90 dm 3 per minute. 

All of the partition wallis 120-130 are inclined into 
the same direction, notably at an angle of substan- 
tially 75° to 80° relative to the longitudinal ex- 
tension of housing 112 between the inlet 114 and the 
oulet 116. 

Fig. 9 shows an alternative embodiment of the par- 
ticle separator 110', wherein components identical 
to those in Fig. 2 are provided with the same refer- 
ence numerals in Fig. 9. Different from Fig. 2, the 
partition walls 120-130 in the particle separator 
110' of Fig. 9 are inclined alternately in different 
directions in a manner resulting in a zig-zag-like 
configuration of the partition walls. 

A further alternative embodiment of the particle 
separator 110" comprises partition walls 120-130 
which are inclined about different axes of inclin- 
ation, i.e. are inclined and turned in three dimen- 
sions in a plurality of different directions in the 
manner of swash plates. 
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Claims 

1. A particle separator for separating a particle 
fraction of an inhalable particle/air flow gen- 
erated by inspired air, said particle separator 
being provided particularly to be mounted on a 
device for generating inhalable particles by 
release of said particles from a preferably 
solidified medicant supply, comprising 

- a housing (18; 112) having said particle/air 
flow (56) flowing therethrough, said housing 
(18; 112) comprising an inlet (44; 114) and an 
outlet (46;116), and 

- a plurality of partition walls (120-130) ar- 
ranged between said inlet (114) and said out- 
let (116) behind each other in the direction 
of the particle/air flow (56) , 

- each partition wall (120-13 0) having at least 
one opening (121-131) formed therein, and 

- the openings (121-131) of adjacent partition 
walls (120-130) being arranged in a mutually 
displaced relationship resulting in a cur- 
vilinear portion of the flow path, 

characterized in 

- that the partition walls (120-130) are in- 
clined at an angle of 65° to 85° , particularly 
75° to 80°, relative to the extension of the 
housing (112) between the inlet (114) and the 
outlet (116) of the housing (112) . 

2. The particle separator according to claim 1, 
characterized in that the partition walls (120- 
13 0) are arranged in parallel to each other. 
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3. The particle separator according to claim 1 or 
2, characterized in that the partition walls 
(120-130) can be divided into at least two 
groups and within each group are respectively 
arranged in parallel, the angles of inclination 
of the partition walls (120-130) of the two 
groups being different, particularly inverse to 
each other. 

4. The particle separator according to claim 3, 
characterized in that the successive partition 
walls (120-130) have different angles of in- 
clination following each other alternately. 

5. The particle separator according to claim 3, 
characterized in that at least three partition 
walls (120-130) are provided. 

6. The particle separator according to claim 1 or 
2, characterized in that up to twenty, particu- 
larly up to ten and preferably up to seven par- 
tition walls (120-130) are provided. 

7. The particle separator according to any one of 
claims 1 to 6, characterized in that the size of 
the openings (121-131) of the partition walls 
(120-130) is different from partition wall to 
partition wall. 

8. The particle separator according to claim 7, 
characterized in that the openings (121-131) of 
the partition walls (120-130) decrease in size, 
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particularly in a uniform manner, from the inlet 
(114) to the outlet (116) of the housing (112) . 

9. The particle separator according to any one of 
claims 1 to 8, characterized in that the dis- 
tance between respectively adjacent partition 
walls (120-130) is different from partition wall 
to partition wall. 

10. The particle separator according to claim 9, 
characterized in that the distance between re- 
spectively adjacent partition walls (120-130) 
decreases, particularly in a uniform manner, 
from the inlet (114) to the outlet (116) . 

11. The particle separator according to any one of 
claims 1 to 10, characterized in that the open- 
ings (121-131) are formed by in particular round 
edge recesses of the partition walls (120-130) , 
each of the openings (121-131) in a partial 
region thereof being delimited by the housing 
(112). 

12. The particle separator according to any one of 
claims 1 to 11, characterized in that the 
housing (112) is tapered, particularly conical - 
ly, towards the outlet (116) to form a mouth- 
piece . 

13. The particle separator according to any one of 
claims 1 to 12, characterized in that the open- 
ings (121-131) of the partition walls (120-130) 
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are arranged at positions rotated relative to 
each other. 

14. A device for generating an inhalable active-sub- 
stance-particle/air flow generated by inspired 
air, comprising 

- a housing (12 ; 14 , 16 , 18) having said particle/ 
air flow flowing therethrough along a flow 
path, said housing (12 ; 14 , 16 , 18) comprising an 
air flow inlet (50) and an active-substance 
particle/air flow outlet (46) , 

- a release device (20) for the release of ac- 
tive-substance particles from at least one 
partial surface of a supply of a medicant 
(26) , said partial surface being arranged in 
the flow path behind said air flow inlet (50) , 
and 

- a particle separator (30) arranged in the 
housing (12 ; 14 , 16, 18) for separating parti- 
cles, substantially active-substance parti- 
cles, which are larger than a maximum size, 
said particle separator (30) being arranged in 
the flow path between said partial surface of 
the supply of the medicant (26) and said ac- 
tive-substance particle/air flow outlet (46) 
and being provided with 

- a plurality of partition walls (120-130) ar- 
ranged between said partial surface of the 
supply of the medicant (26) and said active- 
substance particle/air flow outlet (46) be- 
hind each other in the direction of the ac- 
tive-substance particle/air flow, wherein 
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- each partition wall (120-130) having at 
least one opening (121-131) formed therein 
along the flow path, and wherein 

- the openings (121-131) of adjacent parti- 
tion walls (120-130) being arranged in a 
mutually displaced relationship to provide 
at least one curvilinear portion of the 
flow path in the particle separator (30) , 

characterized in 

- that the partition walls (120-130) are in- 
clined at an angle of 65° to 85°, particularly 
75° to 80°, relative to the extension of the 
particle separator (112) between the inlet 
(114) and the outlet (116) of the particle 
separator (112) . 

15. The device according to claim 14, characterized 
in that the partition walls (120-130) are ar- 
ranged in parallel to each other. 

16. The device according to claim 14 or 15, charac- 
terized in that the partition walls (120-130) 
can be divided into at least two groups and 
within each group are respectively arranged in 
parallel, the angles of inclination of the par- 
tition walls (120-130) of the two groups being 
different, particularly inverse to each other. 

17. The device according to claim 16, characterized 
in that the successive partition walls (120-130) 
have different angles of inclination following 
each other alternately. 
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18. The device according to claim 14, characterized 
in that at least three partition walls (120-130) 
are provided. 

19. The device according to claim 14 or 15, charac- 
terized in that up to twenty, particularly up to 
ten and preferably up to seven partition walls 
(120-130) are provided. 

20. The device according to any one of claims 14 to 
19, characterized in that the size of the open- 
ings (121-131) of the partition walls (120-130) 
is different from partition wall to partition 
wall . 

21. The device according to claim 20, characterized 
in that the openings (121-131) of the partition 
walls (120-130) decrease in size, particularly 
in a uniform manner, from the inlet (44) to the 
outlet (46) of the housing (12/14,16,18). 

22. The device according to any one of claims i4 to 
21, characterized in that the distance between 
respectively adjacent partition walls (120-130) 
is different from partition wall to partition 
wall. 

23. The device according to claim 22, characterized 
in that the distance between respectively ad- 
jacent partition walls (120-130) decreases, par- 
ticularly in a uniform manner, from the inlet 
(44) to the outlet (46). 
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24 . The device according to any one of claims 14 to 

23, characterized in that the openings (121-131) 
are formed by in particular round edge recesses 
of the partition walls (120-130) , each of the 
openings (121-131) in a partial region thereof 
being delimited by the housing (12/14,16,18). 

25. The device according to any one of claims 14 to 

24, characterized in that the housing (12; 14, 
16,18) is tapered, particularly conically, to- 
wards the outlet (46) to form a mouthpiece (48) . 

26. The device according to any one of claims 14 to 

25, characterized in that the openings (121-131) 
of the partition walls (120-130) are arranged at 
positions rotated relative to each other about a 
longitudinal axis of the housing (12 ; 14, 16, 18) . 

27. The device according to any one of claims 14 to 

26, characterized in that the release device 
(20) is arranged for dosed release of active 
substance particles. 
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